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PABOYAS MPOrPAMMA YYEEHOW OUCLUMMNNUHDI

B1.B.08 JnekTpoxumMmyeckme TeXHOOrMm

1. Kog vy HaumMeHOBaHUMe HanpaBfieHUa NoaroToBku: 04.03.01 Xumus

2. Mpodunb noaroroBku: NpuknagHasa XxMmus

3. Keanudumkauusa (cteneHb) BbiNnyCKHUKA: 6akanasp

4. dopma obyUyeHUA: oyHas

5. Kachepgpa, oTBevarwan 3a peanmsaymio AUCUUNIINHDbI:

Kadenpa cuamnueckon xmmmm

6. CoctaButenu nporpammbli: Coukas Hagexga BacunbeBHa, K.X.H., AOLEHT

7. PekomMeHaoBaHa: Hay4yHo - meToandeckum CoBeTOM XMMUYECKOro dpakynbTteTta oT
17.05.2021 npotokon Ne 5

8. YueOHbIn roa: 2023-2024 CemecTtp: 5



9. Llenu u 3apayum y4ebHOM AUCLUUNIIUHDI:

Lenvro oceoenus yueonou oucyuniunsl aersomes OO0ydeHHE TEOPETHISCKUM OCHOBAM
ANEKTPOXUMUUYECKHUX MPOILIECCOB, IPUMEHAEMBIX B COBPEMEHHBIX TEXHOJOTHAX TMOJYUYCHHUS U
00pabOTKH METAUIMUECKHUX IMOKPBITHH, JIEKTPOXUMHYECKOTO CHHTE3a HEKOTOPBIX
OpPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

3aoauu yuebHol oucyuniunol.

OBnajieHre NPUHIUIIAMA UCIIOJIB30BAHUS SJIEKTPOXUMHYECKUX SIBJICHUI B COBPEMEHHBIX
TEXHOJIOTHSIX, 03HAKOMJICHHE C OCOOCHHOCTSMHU TUITMYHBIX JIEKTPOXUMHUUYECKHUX IMPOU3BO/JICTB,
OCHOBHBIMH 3JIEMEHTAMHU JICKTPOXUMUYECKUX CUCTEM, U IPUHIIUITAMHA WHTECHCU(PUKAITUN
3JIEKTPOXUMHYECKHUX MPOIIECCOB

10. MecTo yuye6HoM gucumnnvHbl B cTpykType OOI: vacTh, popmupyemas
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUH, 0J10K b1

[lns ocBOEHMst 3TOM YacTu UuuMKIa CTYAEeHT AOIDKEH MMeETb 6asoBble 3HaHMST DyHOAMEHTarbHbIX
pasgenoB (usuMkn N XmMmun, (Npexae Bcero U3ndeckon, HeopraHMYeckon, aHanUTUYEeCKOMN,
OpraHMyeckon, XMMUN BbICOKOMOSIEKYMSPHBIX COEOUHEHUN, XUMWUYECKOW TEXHOSIOMUK); yMeTb
NPUMEHATb OCHOBHbIE 3aKOHbI XUMUN U PU3NKM NPpU 06CYKOEHMM NOJNTYYEHHbIX pe3yrbTaToB, B
TOM 4ucCrie C NpuBrReYeHneM NHMOOPMALIMOHHBIX 6a3 JaHHbIX.

11. MnaHnpyemble pe3ynbTaTbl OOy4YeHMA no AucuunnuHe/moaynio (3HaHUSA,
YMEHUsl, HaBblkW), COOTHECEHHble C NNaHupyeMbiMU pe3yfibTaTaMu OCBOEHMUA

obpasoBaTenbHOM nMNporpamMmbl (KOMNeTeHUMsiIMU) U UHAUKATOpaMuM  UX
AOCTUXEeHUA:
Kop HassaHue Kog(br) WHamnkaTtop(bl) MnaHvpyemsble pesynbTaThl
KOMMNEeTeHLMN 0byyeHus
MK-1 | CnocobeH MK-1.1 | BeinonHser 3HaTb  TeopeTuyeckne  OCHOBBbI
OCYLLECTBNSATb cTaHOapTHble ANEKTPOXUMUYECKMX npoLieccos,
KOHTPOJb KayecTBa onepauumn Ha | NpUMEHsIEMbIX B COBPEMEHHbIX
Cblpbs, BbICOKOTEXHOIOMNY | TEXHONONNAX nony4yeHusi "
KOMMOHEHTOB n €CKkoM 06paboTkm MeTannmM4yeckmnx
BbIMyCcKaeMoMn obopynoBaHuy Anis | NOKPLITUNA, 3NEKTPOXUMUYECKOTO
npoayKuum XapakTepUCTUKM C/YHTE3a HEKOTOPbIX OpraHN4YecKnx u
XUMUYECKOTO CbipbS, HeopraHM4YecKkNx BELLECTB
HasHayeHus, NPOMEXYTOYHON ” | YMETb obocHoBaTb BbIGOp
NpoBOAMUTL KOHEYHOW MaTepuanoB, MeTOAbl KOHTPOMS WX
nacnopTmsaumo npoayKuum KayecTBa.
XUMUYECKOM XUMNYECKOTO Brnagetb HaBblKaMu COCTaBIEHUS
npoayKuuu. npon3BOACTBA. NPOTOKOJIOB UCMbITAHWIA N OTYETOB O
MK-1.2 CoctaBnseTt BbIMOJSIHEHHOW paboTe Mo 3agaHHbIM
NPOTOKOIbI dopmam
MCMbITaHUNA,
nacnopta
XUMUYECKOM
NPOAYKUUN, OTYETHI
O BbINOJSTHEHHOM
paboTte no
3agaHHon hopme
MK-2 | CnocobeH MK-2.1 | MNMnaHupyeTt
BbIGMpaTh oTaenbHble craguu | Bnapetb HaBbIkaMU MNaHMPOBaHNS
TEXHU4YecKme nccnemosakms npu | CTAGTBHBIX CTaaMit MccneaosaHns




cpeacTtBa U MeToapl
ncnblTaHUn
06bekToB
HeopraHM4eckon
XUMUN ansa
peLueHus
TEXHONOrNYeCcKnX
3ajau,
NOCTaBMEHHbIX
crneunanmucTom
Oonee BbICOKOW
KBanudukaymm

Hannymm  obulero | Npu Hanu4mm obLiero nnaHa paboTa,
nnaHa HNOKP. noaroTOBKU 3NeMeHToB
JOKYMEHTaLnW, NPOEKTOB MMaHOB U
nporpaMmm OTAENbHbIX aTanos
paboTbl, MOArOTOBKM  OOBLEKTOB
MK-2.2 FOTOBUT anemenTe | CCNEOOBaAHMA K UCTILITAHUAM,
[OKyMEHTaLMN, BblOOpa TEXHUYECKUX  CPeACTs U
MPOEKTHI MNAHOB U METO0B UCMbITAHWUI U3 UMELLNXCH
[pPOrpamMMm B Habope.
OTAEenNbHbIX 3TanoB
HNOKP.
MK-2.3 Bbibnpaet
TEXHUYeckue
cpeacTBa n MeTofpbl
ncnblTaHWM (n3
Habopa
uMerowuxes)  ang
peLleHuns
NnocTaBreHHbIX
3aga4y HNOKP.
MK-2.4 foTOBUT  OOBEKTHI
ncenenoBaHus

12. O6bemM ancuunnuHbI B 3a4eTHbIX eguHuuax/yac. — 4/144.

dopma NPOoMEeXYTOYHOM aTTecTauumn — 3a4eT C OLEHKOW

13. Buabl yye6Homn paboThbl

TpyooemMKocTb
Bug yuebHon paboThbl Bcero I'Ig cemMecTpam
Ayﬂ,l/ITOprIe. 3aHATUSA, 126 126
B TOM YMCIE:
nekumnmn 36 36
npakTu4yeckme 54 54
nabopaTtopHble 36 36
CamocTodTtenbHas pabota 18 18
dopMa NPoOMEXYTOUHOM aTTecTaumm — 3a4eT C OLEHKOM
Utoro: 144 144
13.1 CopepxaHne AUCLMUMNIUHLI:
n/n Peanusauunsa
HanmeHoBaHue pasaena
asgena CogaepxaHve pasgena AMCUUNIUHDI AvCLMNINHEL C
p MOMOLLbHO
OVCUMNIUHBI o
OHNawnH-Kypca,
QYMK *
1. Nekuun
1.1 Anektpoxnmmyec | OCHOBHLIE acnekTbl anekTpoxumudeckon | https://edu.vsu.ru/

Kne cuctembl B
CUHTE3E
XUMUNYHECKUNX
NPOAYKTOB

nHxeHepun. Knaccudukaumsa 3nekTpoXUMUYECKUX
npounseoacts. CoBpeMeHHbIe TEeHOEHLUN PasBuUTUS.
OnekTpoaHble MaTepuarnsl. ANeKTPoabl Ha OCHOBE
yrnepoacoaepaLimnx martepuanos.
MeTannuueckue anekTpoabl. DNeKTpoabl Ha OCHOBE
okcuaoB Metannos. KOMNo3uLMOHHbIE NeKTPObI.

course/view.php?i
d=9904




Onacbparmbl " MeMbpaHbl. OneKkTponuThI,
pacTBopuUTEnMW. KoHcTpykuum 3NeMeHToB
ANEKTPOXUMUYECKUX CUCTEM

OcHoBHble nyTu WHTEeHCcHdMKaLnm
ANEKTPOXMMMNYECKMX NPOLLECCOB

1.2 Onektponutuyec | KnHetuka  peakumi  npu  anektpoocaxaeHum | https://edu.vsu.ru/
Koe ocaxgeHue | metannoB. KuHeTuka paspsga B npucyTCcTBmnn Course/view_php?i
MeTannos W | NOBEPXHOCTHO-aKTVBHbIX BewecTB. OCoBGEHHOCTU | 4=ggp4
CnraBoB ocaxaeHus MeTannos n3 KOMMITEKCHbIX

3MNEeKTPONUTOB. JNEKTpoOoCaXaeHMe LIMHKA, HUKeNs,
XpOMa U UX CMNiaBoB

1.3 OnekTpoxumuyec | TeopeTnyeckue OCHOBbI anekTpoxmmMmumyeckon | https://edu.vsu.ru/
kas  obpaboTka | 06paboTkM NMOBEPXHOCTU METansoB. | course/view.php?i
NMOBEPXHOCTU OnekTpoxmmMmyeckas pa3mMepHas obpaboTka | 4=9904
MEeTannos MEeTannoB. ONeKTponuMTUYeckoe TpaBneHne w

nonmMpoBaHue. KoHBepCHOHHbIE MOKPbLITUS.
OkcupgHble  nokpblTus  MeTannos.  docdaTHble
NOKPbITUS

1.4 AnekTtponus KuHeTnyeckue acnekTbl 3NeKTPOXUMUNYECKMX https://edu.vsu.ru/
BOOHbIX peakuumi. NepeHoc BewecTBa. TeopeTnyeckue course/view.php?i
pacTBopoB  0e3 | OCHOBbI MPOLECCOB ANIEKTPOXNMUNYECKOTO d=9904
BblAeneHns Nony4YeHnst HEKOTOPbIX MPOAYKTOB.

MeTansnos

15 AnekTpoxumuyec | TeopeTnyeckue OCHOBbI opraHuyeckon | https://edu.vsu.ru/
Knin CUHTE3 | ANEKTPOXUMUM. BaxHewnwune npouecchl | course/view.php?i
OpraHN4eckmnx OpraHM4yecKoro 3NEKTPOCUHTESA. OcHoBHble | §=9904
coefMHeHUN OKUCNUTESbHbIE peakumMm 1 obpasyemMble NPoayKThI.

Peakunn BoCcCTaHOBNEHNS.
2. MpakTuyeckmne 3aHATUA

2.1 OnekTpoxumnyec | MNpuHUMNnanbHble CXeMbl ycTtaHoBokK  anga | https://edu.vsu.ru/
KMe cuctembl B | NPOBEAEHMS 3neKTponmaa " n3mMepeHus | course/view.php?i
CuHTese noteHumanos. [loAroToBka MOBEPXHOCTV Nepen | 4=9904
XUMUYECKMX HaHeCeHnem NMOKPbITUIA. Boibop  nnowaam
npoayKToB NOKpbIBaeMOn MOBEPXHOCTU U (hOopMbl 06pasLoB B

pabotax MO  SMEKTPOOCAXKAEHUIO  MeTanmos.
PacnpepneneHve TOKa Ha anekTpoaax.
PacceunBatoLas, BblpaBHMBaOLLASA "
MUKpopaccenBaLas cnocoBHOCTb 3NEKTPOSIUTOB

2.2 OnekTponutnyec | ANEKTPOXMMMYECKOE oOcaxaeHne Hukensa wu ero | https://edu.vsu.ru/
KOe OcaxAeHue | CnnaBoB. ONIEKTPOXMMUYECKOE OCaKAEHWEe Mean W | course/view.php?i
MeTansnos M| eé cnnasoB. OMNEKTPOXMMMYECKOE UMHKOBaHWE. | 4=9g904
CnnaBsoB XMuyeckoe  oCaXaeHue Hukena v Meaw.

XvMnyeckas N anekTpoxmmMuyeckas MeTannmsaums
ON3INEKTPUKOB.

2.3 OneKkTpoXnMmnyec | AnekTpoxmmmyeckas pa3mepHasi obpabotka | https://edu.vsu.ru/
kas  obpaboTka | meTannoB.  JrEKTPOXMMWUYECKOe  MOMnMpoBaHue | course/view.php?i
NMOBEPXHOCTU MeTannoB. AHOAHOE OKCUAMPOBAaHWE anioMUHUS. | 4-9g904
MeTannos HaHonmopucTble OKCMOHbIE MMEHKM Ha OCHOBE

antMUHNA U TUTaHA.

2.4 OnekTponus SnekTpoxnmuyeckoe nornyyeHne xmnopa u wenouu. | https://edu.vsu.ru/
BOAHbIX OnekTpoxnMmnyeckoe nonyyeHve nepokcuaa | course/view.php?i
pacTtBopoB ©0e3 | Bogopoga. AneKkTponus Boapl. d=9904
BblaeneHns
MeTansnos

2.5 Onektpoxnmmyec | KatogHoe BOCCTaHOBNEHME opraHuyeckux | https://edu.vsu.ru/
Kni CUHTE3 | COEAMHEHWI (HUTPOCOEAMHEHUs, TMAPUPOBaHWE | course/view.php?i
OpraHn4eckmnx HenpegenbHbIX yrneBodopoaoB). AHopHOE | 4=9904
coeuHeHUN OKMCINEHME OpPraHUYecKNx CoeauHEeHUn (OKMcrneHne

anmdaTU4eckmx CnMpToB)




3. llabopaTopHbie 3aHATUSA

3.1 AnekTtpoxumuyec | PacceunBaroLas cnocOBHOCTb ANEKTPONUTOB https://edu.vsu.ru/
kne cucrembl B course/view.php?i
CUHTE3e d=9904
XUMUYECKNX
NPOAYKTOB

3.2 AnekTponuTMyec | ANeKTPOXMMUYECKOE HUKENUPOBaHUE https://edu.vsu.ru/
Koe ocaxaeHue | ABTokaTanmuTuyeckoe ocaxaeHue HUKenb- Course/view_php?i
MeTannos n | PocdopHbIX CniaBoB d=9904
CnraBoB ONEKTPOXNMNYECKOE LUHKOBaHUE

3.3 OnekTpoxummuyec | AHOOHOE OKCMAMPOBAHWNE aNOMUHUS https://edu.vsu.ru/
kKas obpaboTka | DNeKTpoxXnMmnyeckoe NonMpoBaHUe MeTanos course/view.php?i
NMOBEPXHOCTU d=9904
MeTansnos

34 OnekTponus AnekTponus Boapl https://edu.vsu.ru/
BOAHbIX course/view.php?i
pactBopoB 6e3 d=9904
BblAeneHns
MeTasnsos

35 OnekTpoxumuyec | AHOAHOE OKUCIIEHNE aMUHOKapOOHOBBIX KMCMOT https://edu.vsu.ru/
KuK CUHTE3 course/view.php?i
OpraHn4yeckmnx d=9904
coeAnHEHUN

13.2 Pasgenbl gucumnnuHbl U BUAbl 3aHATUMN:

Bugbl 3aHaTun (Yacos)
Ne HanmeHoBaHue pasgena
Jlabopat | CamocTtosTenbHas
n/n ONCUUNNKUHBI Jlekunn | TpakTudeckne Bcero
OpHble paboTta
OneKkTpoxmMmnyeckme
1. | cucTemMsbl B cMHTE3E 4 10 4 4 22
XUMUYECKUX MPOAYKTOB
AnekTponutuyeckoe
2. | ocaxaeHne wMeTannoB WU 8 12 8 4 32
CchnnaeoB
SAnekTpoxnmuyeckas
3. | obpaboTka MNOBEPXHOCTU 8 10 8 4 30
MEeTanmnos
AnekTtponus BOAHbIX
4. | pactBopoB 6e3 BblaeneHus 10 12 8 4 34
METaIoB
OnNEeKTPOXMMUYECKII
5. | cnHTe3s OpraHnyecknx 6 10 8 2 26
COeaMNHEHUN
UToro: 36 54 36 18 144

14. MeToanyeckue ykasaHmsa Ans odyyarowmxca no 0CBOEHUIO AUCLUMNIIUHDI
MoarotoBka K npakTU4ecknm 3aHaTusM. CocTaBneHMe KOHCMEKTOB. BbiNonHeHMe goMallHuX
3agaHui. NogroToBka kK NPOMEXYTOYHOW aTTecTauuu.

Mpwn peanunsaummu ANCUUNNHBI c NCNONb30BaHNEM ANCTaHLMOHHbIX
obpasoBaTenbHbIX TEeXHONorum Ncnonb3yTCA WHCTPYMEHTbI 3MNEKTPOHHOW
MHpOopMaLMOHHO-0bpa3oBaTenbHon  cpegbl  BIY  «OnekTpoHHbin  yHuBepcuteT BlY»
(https://edu.vsu.ru) nvnum “‘“MOOK Bry” (https://mooc.vsu.ru), cepBuChl

BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord wn Ap.), 93NeKTpoHHasi Mo4Ta,
MecCeHaXepbl U COLCETU.»


https://info.vsu.ru/SRedirect/C0A90F88/edu.vsu.ru
https://info.vsu.ru/SRedirect/C0A90F88/mooc.vsu.ru

15. NepeyeHb OCHOBHOM U AONOJSIHUTENbLHOW NUTEPaATYpPbl, PECYPCOB MHTEPHET,
Heob6XoAUMbIX ANsi OCBOEHUS AUCLUMNIIUHDI
a) ocHoBHas nuTepartypa:

Ne n/n NcTOYHMK
Kosapepos O.A. CoBpeMeHHbIE XMMUYECKNE NCTOYHUKM TOKa : y4ebHoe nocobue / O.A.
1. Kosagepos, A.B. BeegeHckun .— N3a. 2-e, ctep. — CaHkT-lNeTepbypr ; Mocksa ;
KpacHogap : JlaHb, 2017 .— 130 c.
5 Mnut B. Onektpoxumunsi B MatepmnanosedeHun: [ydebHoe nocobue] / B. MnuT ; nep. ¢

aHrn. O0.0. YapkuHa, J1.A. ©unwront, A.A. MutpodaHosa.— Mocksa : BuHom.
JTabopatopus 3HaHmin, 2015 .— 446 c.

6) QononHUTENbHas NUTeparypa:

Ne n/n MICTOYHMK

3. Ponayrun B.U. ®duasukoxumms nosepxHoctn / B.A. PongyrnH. — M. : YT UHTennekT,
2008. — 568 c.

4, MenunxoB .B. dnsnko-xmmmnyeckasi apontouuns Tesepgoro sewecrsa / N.B. Mennxos. —
M.: BUHOM, 2006. — 309 c.

5. Fambypr HO.[l. Teopus n npakTuka anektpoocaxaeHna metannos / KO.[. Mambypr,
[x.3anrapu - M. : BUHOM, 2016. - 438 c.
MoeeTknH B.B. CTpyKTypa 1 CBOMCTBA aneKkTponutuyeckux cnnaeos / B.B. MNMoBeTKuH,

6. .M. KoseHckui, HO.U. YectuHoBswmkos. — M.: Hayka, 1992. — 255 c.
Cysganee W.Il. HaHoTexHonorus: U3NKO-XMMUS HAHOKNACTEPOB, HaHOCTPYKTYP WU

£ HaHomatepuanos / U.IN. Cysnanes. — M.: KomKHura, 2006. — 592 c.

3 Momoranmno A.[l. HaHouacTuusl metannos B nonuvepax / A.Ll. Nomoranno, A.C.

) PoseHnbepr, U.E. YdnsaHa. — M. : Xumusa, 2000. — 672 c.

MwuHbko H.WN. MeToabl nonyyeHust n ceBonctea HaHoob6bekToB / H.U. MuHbko, B.B.

9. CtpokoBa, WN.B. XXepHoeckun, B.M. Hapues. — M.: ®nuHTa : Hayka, 2009. — 168 c.
Pamonan H.I. dusmnyeckne n xummdeckne ocHoBbl HaHoTexHonorun / H.I. Pamongn,

10. A.B. bepeskuH. — M.: PUBMATIIAT, 2009. — 456 c.

11. MpuknagHas anektpoxumus / nog pea.A.lN.Tomunosa. — M.: Xumus, 1984. — 520 c.

12 JNykomckmn KO.A. dn3anko-xmmmyeckmne ocHoBbl anektpoxmmuu. / KO.A. Jlykomckun, KO 1.

' Mambypr. — JonronpyaHbin: Mutennekt, 2008. — 423 c.
13. AnekTpoxmmung /O.Muomangp v gp. — M.: TexHocdepa, 2008. — 359 c.
14 BapabouwknH A.H. SnekTpokpuctannusauusa n3 pacnmnasneHHbix conen /A.H.

BapabowkuH. — M.:Hayka, 1976. — 279 c.

B) MH(POPMALMOHHbIE SNEKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:

Ne n/n MCTOYHMK

15. 3oHanbHasg HayvHasa bubnuoteka BI'Y http://www.lib.vsu.ru

16. KoeeHckun .M. MetannoeegeHue nokpbituii / .M. KoBeHckun, B.B. MNoBeTknH. — M.:
CIT NutepmeT NnxunHmnpuHr, 1999. — 296 c. http: // www.galvanicrus.ru /lit /books.php

17. MpuropsH H.C. ®ocdpatmposanue. / H.C. NpuropsH, E.®. Akumosa, T.A. BarpamsiH. —
M.: mo6yc, 2008. — 144 c. http: // www.galvanicrus.ru /lit /books.php

18. MHTepHeT nopTan ansa xumMukos http://www.chemweb.com

19. NHTepHeT-pecypchbl - Gubnuoteka http://www.twirpx.com

20. MopTan Hay4HO-TexHn4Yeckon nHdopmauun 36 Hedptb 1 MNas 2007www.nglib.ru

21. NHTepHeT nopTan obpasoBaTtenbHbIX pecypcos http://window.edu.ru

29 YOMK «3nekTpoxummuyeckne TexXHonormm 3 k»

https://edu.vsu.ru/course/view.php?id=9904



http://www.lib.vsu.ru/
http://www.galvanicrus.ru/
http://www.galvanicrus.ru/
http://www.chemweb.com/
http://www.twirpx.com/
http://www.nglib.ru/
http://window.edu.ru/

16. lNepeyeHb y4yebHO-meTOAMYECKOro obecnevyeHuss AnNsi CaMOCTOATENIbHOMW
paboTbl (yyebHo-memoduyeckue pekomeHOayuu, nocobusi, 3adayHuku, Memoodudeckue
yKasaHUs1 o 8bINOMHEeHUI rpakmu4YecKkux (KOHmMporsibHbIX) pabom u 0p.)

Ne n/n NcToYHMK

TeopeTuyeckne OCHOBbI 3NIEKTPOXMMUYECKNX TexHonormn Pasgen 1. OcHoBbl
anekTpoxmMmmnm : y4ebHo-meTogudeckoe nocobue ang Bysos / cocT. : O.B. Jonrux, H.B.
1 Coukas, C.H. INpywesBckaa .— BopoHex : MsgaTenbcko-nonurpagpuyeckmin LeHTp
BopoHexckoro rocygapcrBeHHoro yHmsepcuteta, 2013 .— 38 ¢c. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-149.pdf>.

C60pHMK BONPOCOB M 3afady NO NPUKNaaHOM 3NeKTPOXuMmuK : y4ebHO-MeToauyeckoe
2 nocobue / coctasutenu: E. B. BobpuHckas, H. B. Coukas, O. A. KosagepoB .—
BopoHex : Msgatenbckui gom BI'Y, 2019 .— 79 c.

17. UHcpopmaLMOHHBbIE TEXHOMOIMU, UCNoNb3yeMble ANA peanu3auum y4eoHowm
AUCUUNINNHDbI, BKNKOYas nporpaMmmMmHoe obecnevyeHne 1 MHPOPMaLMOHHO-
crpaBoOYHble cUCTEeMbI (MpU Heo6XxoANMMOCTH)

Mpn peanunsaumm y4ebHON ANCUUNINHBI UCNONBb3YIOTCA 3NEeMEHTbI ANEKTPOHHOIO
00y4yeHuns n pasnuyHblie AUCTaHUMOHHbIE 06pa3oBaTesibHble TEXHOOMH,
nossonsowue obecnednBaTb onocpeaoBaHHOE B3aMMoaencTeune (Ha pacCTosHUN)
npenogaBaTenen n obyyarLnxcs, BKNYast MHCTPYMEHTbI 3N1EKTPOHHOM
NHOpMaUNOHHO-06pa3oBaTensHou cpebl BI'Y «3neKkTpoHHbIN yHMBepcuteT BIY»
(https://edu.vsu.ru) n/unm “MOOK BI'Y” (https://mooc.vsu.ru), npoBegeHme BebnHapos,
BUOEOKOHEepEHUMI (B TOM Yncne cnpumeHeHnem cepsucos Zoom, Discord u agp.),
B3aMMoO4encTBmne B CoLceTAX, NOCPEeLCTBOM AIEKTPOHHOM MNOYTbI, MECCEHXKEPOB.

18. MaTepnanbHO-TEXHUYECKOE obecneyeHne QUCLUNIINHDI:

YuebHukM, y4ebHble nocobusi, 3aaadvHuKn, MynbTU-MeamMa TeXHMKA. YCTaHOBKM ANs U3MEPEeHust
3NEeKTPONPOBOAHOCTM; Y4E€OHbIN KOMMMEKC « XUMUS»; MIOHOMEPBI, TEPMOCTaTbI, NOTEHLMOCTATHI,
3NeKTPOAbl, 3MNEKTPOXUMMYECKME SHENKM, MyNbTUMEANNHOE 060pyAoBaHME.

19. OueHoOuYHble cpeacTBa ANA NPoOBeAEHUS TeKywehn U MNPOMEXYTOYHOMN
aTTrecTauumu

MopsimoK OueHKN 0cBOEHMS obyvatrowmmmca y4ebHoro martepumana
onpenensieTcs CoaepXXaHnem crneayroLwmnx pasgenos AMCUUNINHGIL

HavmeHoBaHue NugukaTop(bl)
rll\}gn pasfena gucuunnuHbl Ko“&';?;?” OOCTMXEeHnsA OueHouHble cpeacTsa
(moayns) 4 KoMneTeHummn
OnekTpoxMmMmmyeckme
1, | CMCTEMBI B CHTE3E MK-1 MK-1.1, NK-1.2 MpakTuyeckoe 3afaHve

XUMUNYECKUX NPOAYKTOB

OneKTponuTmuyeckoe
ocaxpgeHue metannoB 1 | MK-1, MK-2 | MK-1.1, NK-2.1-MNK
cnnaeoB 2.4

KoHTponbHasa pabota



http://www.lib.vsu.ru/elib/texts/method/vsu/m13-149.pdf
https://info.vsu.ru/SRedirect/C0A90F88/edu.vsu.ru
https://info.vsu.ru/SRedirect/C0A90F88/mooc.vsu.ru

HaumeHoBaHue NHaunkaTop(bl)
I:'/QH pasgena auCLMUNIMHLI Ko“ﬂl';‘f;;a” [OCTVXEHMS OLieHouHble CpeAcTBa
(moayns) H KoMMOeTeHumnn
OnekTpoxmmmuyeckas
3, | obpaborka MK-1, MK-2 g”jf'l'l’ MK-2.1-NK MpakTuyeckoe 3agaHve
NMOBEPXHOCTN MeTannoB .
OnekTponm3 BOAHbIX
4, | Pacreopos bes MK-1, NK-2 I'IK-l.l,gIL(-Z.l-I'IK KoHTponbHas paboTa
BblOENEHNs MeTannos :
ONEeKTPOXNMUYECKNI
5 CuHTE3 opravaquKmx MK-1, MNK-2 | NK-1.1, ;E-z_l-rll( MpakTuieckoe 3aaaHme
CcoeauHeHUN .
[MpomexyToyHas aTTecTauus MNepeyeHb BOMpOCOB
dopma KOHTPOIS — 3a4€eT C OLIEHKOW

20

TunoBble OUEHO4YHbIe cpeactBa M MeTogun4deckume wmatepuanbl, onpepgendarowiune

npoueaypbl OLeHNBaHUS

20.1 TeKywWwMWN KOHTPOSb ycrneBaeMocCTun

KoHTponb ycneBaeMoCTM NO AUCLMUMNIIMHE OCYLUECTBNISETCA C NOMOLLbLIO crieayroLwwmx
OLEHOYHbIX CPeaCcTB:

20.1.1 MNepeyeHb NpakTU4YECKUX 3afaHUN

01.

02.

03.

04.

05.

06.

07.

08.

09.

10.

11.
12.

Uem oTnuuyaetcs nonsipusyeMocTb OT  MOMsApuM3auuMm W Ha  Kakume CBOWCTBA
3NEKTPOXMMMUYECKNX NOKPLITUIA OKa3blBaeT BIIUAHME KaXXOasa U3 9TUX BENTUYUH?

C kakou uenblo B 9MEeKTPONUT AN HAHECEHUS 3NEKTPOXMMMUYECKOrO MOKPbITUS BBOAUTCSA
anekTponpoBogsiias gobaeka? NpreeguTe NpuMep.l.

Kakoe BnusiHMe Ha Ka4yeCTBO NOKPLITUSA OKa3blBaeT PacCTOsIHUE MeXay KaToAaoM U aHOAOM,
a Takke BHyTPeHHME pa3Mepbl rafibBaHN4YE€CKON BaHHbI?

Kakon 13 napameTpoB Npyv HaHECEHUN INEKTPOXMMUYECKOro MOKPbITUS siBnsetca 6onee
Ba)XHbIM: BbIX0, NO TOKYy MeTanna nunv paccemsaroLlas CnocobHOCTb anekTponura?

Kak BnusieT Ha pacceuBatoLLyto CNOCOOHOCTb XapakTep 3aBUCUMOCTM MexXAy KaToAHOM
NNOTHOCTbLIO TOKA M BbIXO4OM MO TOKY MeTanna? Yto nyyile: ecrnv ¢ pocToM NIIOTHOCTW TOKa
BbIXO MO TOKY YBENUYMBAETCH UIK, HA060POT, ymeHblaeTca? OTBET MOTUBUPYITE.

Kakve daktopbl BNMAOT Ha paccemBaroLlyo CrnocobHOCTL anekTponuTta? Kakyo pornb npu
3TOM UrpaeT TUN ANEeKTponmTa (NPOCTON, KOMMIEKCHbIN)?

N3 kakMx npegnocbiNok MCXoaAT npu BbiOOpe TOMWMHBLI 3aWMTHOTO WKW 3alMTHO-
OEeKopaTUBHOIO NOKPbITUSA?

N3BecTHO, 4TO oOfgHa M3  BO3MOXHOCTEM  YBEMWYUTb  CKOPOCTb  HAHECEHWs
3NEKTPOXMMUYECKOTO MOKPLITUS CBA3aHa C MOBbILLEHWEM KOHLEHTPaLMM paspsiKaroLLmMXcs
MOHOB, OQHAKO, 3TO yXyALlaeT JKOMOorM4yeckne nokasarenu TexHonornn. Hasosute gpyrue
cnocobbl MHTEHcHUdMKaumm npouecca.

MpoaHanuanpynte npeumywiectsa M HeaocTaTkn Hambonee W3BECTHbIX 3JNEKTPONUTOB
UMHKOBaHus. [larite 060CHOBaHME ONTMMAarbHOrO pexuma anekTponmsa (NNOTHOCTb TOKa,
TemnepaTypa). B kakux cnyyasx NpuUMEHSIOT Te UK UHblEe 3NEKTPONUTbl ANs HaHeceHus
3ALUNTHBIX LIMHKOBBIX MOKPbLITUA?

Moyemy 3alnTHbIE CBOMCTBA LMHKOBOIO MOKPbLITUA B NPOLIECCE KCNIyaTauun ynyylarTes
N KaKoB MexaHWU3M 3TOro SBNeHns?

MoxeT nn BbITb LIMHKOBOE MOKPbITUE 3aLUUTHO-AeKopaTUBHbIM? OTBET NOACHUTE.
HasoBute Hanbonee npocTton cnocob yaaneHns npuMecen xernesa W HUKens w3
CyNbdaTHOro aNeKkTponmTa LMHKOBaHWS.




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Kakum Hanbonee goCTynHbIM CNOCOOGOM MOXHO NPUBECTM BaHHY LUHKOBaHWUsS B paboyee
COCTOSIHME, eCIM KOHUEHTpauuMs LMHKa B 3MEeKTPonuTe OOCTUrNa BEpPXHEro AonyCcTUMOro
npegena?

Moyemy npu pacyeTe NPOAOIHKMTENBHOCTU HAHECEHUS MOKPbITUS B KOMOKOSIbHOW U
ocobeHHo B 6apabaHHOM ranbBaHNYECKON BaHHE crneayeT UCXOAUTb N3 3HAYEHUS KaTOQHOW
NNOTHOCTM TOKa 6oree HM3KOro, YemM pekoMeHO0BaHHOE Af1S CTaUNOHAPHOW BaHHbI?
[MpoBeguTe cpaBHUTESNbHLIM aHanM3 CBOWCTB 3SIEKTPOSIMTOB MeadHeHusl. KakoBo ux
Ha3HayeHne n ocobeHHocTn? [alite obocHOBaHME ONTUMAaNbHOIO peXuma aneKkTponusa
(MNOTHOCTL TOKa, TemnepaTypa).

Moyemy npu NOrpy>XeHun cTanbHOW NNacTuHbl B ANGocaTHbIN ANEKTPONUT MEOHEHUS He
HabnogaeTca npouecc ueMeHTauum Meau, XxapakTepHbln Ans CynbgaTHOro anekTponuta
MeaHeHna? oscHUTEe MeXaHU3M 3TOro ABMEHUS.

Kakasi B3aMMOCBSA3b MeXAy KOHLUeHTpauusMu cynbgata mMeam M CepHOM KUCNOTbl B
cynbdaTHOM 3neKTponuTe MegHeHna?

Kakne ocnoxHeHns MoryT BO3HUKHYTb Npu paboTe audocdaTtHON BaHHbI MEOAHEHWS, B TOM
yucne B CBA3N C 0COBEHHOCTAMI aHO4HOro npouecca?

Kakoe 3HaueHne mmetoT MNAB B cynbdaTHbIX 3MekTponmTax LMHKOBaHNA, MeEAHEHNSA n ap.?
KakoB mexaHuam BnnaHus NAB Ha kayecTBO NOKPbLITUN?

Mpn anekTpoocaxaeHun w3 cynbdaTHOro 3JNEeKTponuTa MeOHEeHUs WM  LMHKOBaHWUS
obpasyloTca 3HaunTenbHO Bornee KpynHOKpUCTaNNMYeckMe ocagku, Yem u3 cynbgaTHoro
anekTponuTa HukenuposaHua. OBbACHUTE NPUYUHY 3TOro sBNeHus. Novyemy B nocrneaHem
crny4vae paccevBatoLias CnocobHOCTb aNeKTponuTa Hamnyywas?

Moyemy 3alUMTHbIE CBOWCTBA ABOWHOMO W TPOWHONO HUKENEBOro MOKPbITUA MPU TOWN Xe
TONWWHE 3aMeTHO Bbllle, YeM OAHOCMOMHOrO  MOKpbITUA  Hukenem?  KakoBbl
TEXHONMorm4eckme oCO6EHHOCTM MOMYYEeHNs KaXKaoro N3 Ha3BaHHbIX BUAOB MOKPbITUA?
OnnwmnTe MexaHusMm 1 ycroBusi nepexona HUKENeBoro aHoda B NaCCMBHOE COCTOSIHME Mpu
paboTe cynbgaTHOM HUKENEBOW BaHHbl. KakoBbl MyTW MOBLIWEHUA NOTHOCTM TOKa
rnaccuBaunm HMKena?

Bbixo4 no ToKy BOAopoaa npu LMHKOBaHMM M HUKENUPOBAHUN U3 CYrbdaTHbIX 3NIEKTPOSIMTOB
npubnuanTenbHO oauHakoB. Mexagy Tem [ns HUKEeNeBOro MOKPbITUS  XapakTepHa
MATTUHIOBasl MOPUCTOCTb, KOTOPYIO CBA3bIBAKOT C KAaTOOAHbIM BOAOPOAOM, @ Ha LMHKOBbIX
NOKPbITUAX MUTTUMHI He Habniogaetca. O6bACHUTE NPUYMHBI NMUTTUHIOOBPA30BaHUS NpU
HUKENUPOBaHUN N Mepbl 6OPLOLI C HUM.

KakoBbl MNyTM WHTEHCM(UKauMM npouecca HukenuposaHua? [loyemy npu nNoBbiEHWM
KaToOHOW NMIOTHOCTM TOKAa NPU HUKENMPOBaHUW crefyeT cHwkaTb pH cynbdaTHoro
anekTponurta?

Moyemy nNpy HUKENMPOBAHWM HENb3A MpepbiBaTb 3dnekTponud u Tem 6onee paxe
KpaTKOBPEMEHHO 13BriekaTb NoABECKY C AeTansiMu U3 raribBaHNYeCKOW BaHHbI?

B kakom crnyvyae TpeboBaHMsa K TOPUCTOCTM NOKPbLITUSA Bornee XecTkne: Npy LMHKOBaHUN UK
NPy HUKENNPOBAHUN N NOYEMY?

B yem 3akniovatoTca Hanbonee xapakTepHble OTNNYMSA B TEXHOSMOMMWN 3NEKTPOOCaXaeHNs
MeTarnna B ranbBaHONMACTUKE MO CPaABHEHMIO C ranibBaHOCTErMen?

Uem oTnuyaeTca COCTaB WM KOHLEHTpauMsl SMNeKTponuTa, a TakKe PEeXuMMm 3feKkTponmaa,
NpYMeHsieMble B ranbBaHOMMAcTUKe ANS MNOMYyYEeHUS NEPBUYHOIO MOKPbLITUS (3aTSHKKK), OT
YyCroOBWIA HaHECEHNSI TONICTOCIIONHOIO MeTannmM4eckoro ocagka?

KakoBbl TpeboBaHNA K KayeCTBY CLIEMMEHUS SNEKTPOOCaK4EHHOro MeTansa ¢ OCHOBOW B
ranbBaHOMMAaCTMKe MO CPABHEHMIO C ranbBaHocTernen? Kakme mepbl NnpeanpuHUMaoT Ang
obecne4veHuns aTux TpeboBaHNN?

Kakne ycnoBmsi CnocoGCTBYHOT COBMECTHOMY pas3psgy MeTannoB € pasnuyHbiMn
CTaHOaPTHbIMW 3NEeKTPOAHbIMM MOTEeHuuanamm ¢ obpa3oBaHMEM KOMMAKTHOIMO MOKPbITUSA
cnnaBom?

Kakum o6pasom npu 9nekTpoocaXaeHu cnnaBoB peluaetcd npobnema aHogoB?
MpuBeguTe Nnpumepsl.

MosicHUTEe, MOXHO I UCMNOMb30BaTb ANEKTPONUT, coaepXallmi cynbdatbl Mean N LUUHKa
OIS 9NEeKTPOooCaXaAeHNs NaTyHU.
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CpaBHUTE Ka4eCTBO MOKPLITUIA U NapaMeTpbl TEXHONOMMYECKMX NPOLECCOB XUMUYECKOTO U
3NEKTPOXMMUYECKOTO HUKENUPOBAHWS, B TOM 4MCRe C MO3ULUA y4eTa 3SKOMOrM4eckon
XapakTePUCTUKN TEXHOMOTUN.

Ncxoasa ns kakmx npeanochInok BbIGUPatoT aNeKTponNuT MegHeHns Ans nevyaTHbIX nnat?
KakoBbl HasHa4yeHne N MexaHu3M NMpoLeccoB CEHCMOMNM3auun N akTuBaLMm NoOBEPXHOCTH
npu XMMn4ecKon metannmsaumnmn?

B 4yem OCOBGEHHOCTb M KakOB MexaHW3M TpaBrieHUs mMegu npu Npov3BOACTBE MevaTHbIX
nnar?

UTo obecneunBaeT BbICOKYIO CTENEHDb NTOKanM3auumn aHogHOro pacTBOPEHUS NPU pasMepHoO
obpabotke MeTanna? Kakyio ponb nNpy 3TOM WrpaeT paccerBawollas CnocobHOCTb
anekTtponura?

Kakoe BnusiHMe Ha ka4eCTBO aHOAHOW 3NEKTPOXMMMYECKO 06paboTkM MeTanna okasbiBaeT
pH anekTponurta?

B 4yem 0coBGeHHOCTM aHOAHOrO MNOBEOEHUSI CMIABOB C TOYKM 3peHust 3hdEKTUBHOCTU
pa3MepHOI 3NEKTPOXMMNYEeCKo 0bpaboTkn?

Kak BnusaeTt KoHueHTpauns opTodocOpHON KUCMOThI 1 NepemMelLvBaHne 3fiekTponuTa Ha
NpoLecc aNeKTPOnonMpoBaHnsa Mean u ee cnnasoB? [lanTe TeopeTnyecKyto MHTeprnpeTaunto
MexaHu3ma 3neKTPOonoMpoBaHuS.

Kakve npoueccbl npoTekalT MpuM aHOAHOM OKCUMOMPOBAHMM aniOMUHUSA B CEPHOW U
opTodoccopHor Kucrnote? KakoB MexaHu3am o0pa3oBaHMsi TOJICTOCITIOMHOM OKCUOHOMW
NreHKn?

Kakum 06pazoMm MOXHO MNOMy4MTb OKCUAHbIE MOKPLITUS Ha antoMUHUM C 3aJaHHbIMU
csoncteammn?

Kak n nouemy nameHseTcsi CoCTaB afekTponmMTa OKCMANPOBAHNS antoMUHUSA B NpoLecce ero
akcnnyaTtauun?

Kakue cyLiecTBytoT MeToAbl YNITOTHEHMS Y OKpaLLMBAHNSA OKCUAOHBLIX MIEHOK HA NOBEPXHOCTU
antoMuUHuA?

Kakve npeumyuiectBa p[aeT MeTO4 3neKkTpooCaxaeHuss MeTanna u3  HeBOAHOro
anektponuta? lNMpuBeaute npumepsl.

Kakon anpoTOHHbIV pacTBopuUTEnb ANS NPUrOTOBNEHUS 3NEKTponuTa antoMUHUPOBAHUS
MO>XHO cunTaTb NpeanoyTuTeneHbiM? Moyemy? Kakme TpeboBaHMs K HEMY NpeabABnsOTCA?
B 4eMm CyLHOCTb M KakOBO HasHayeHue XpomaTupoBaHuUS U ocdaTMpoBaHMA NOKPbLITUA?
[nsa kaknx NoBepXHOCTEN NPUMEHSAIOT 3TN Npouecchbl? VX oTnmunTenbHble 0COBEHHOCTH.

20.1.2. KoHTponbHasa pabota Ne 1

BUNET Ne 1

lMpoBeauTe cpaBHUTENbHbLIA aHanNU3 CBOWCTB 3NEeKTPONUTOB MedHeHUs (CcyrnbdaTtHble 1
andocdaTHble). KakoBO ux HasHayeHne wu ocobeHHocTM? [ante obGocHoBaHue
ONTMMAarbHOIo peXxuma 3NeKkTponuaa (NNOTHOCTbL TOKa, TeMneparypa).

Kakaa B3aMMOCBSA3b MeXay KOHUeHTpaumamu cynbdata Meanm U CEepHOW KUCNOTbl B
cynbaTHOM 3rnekTponute MeaHeHua? Kakum (pakTopom orpaHudeH BepxHur npegen
KOHLIeHTpauun KNCroTbl?

MouemMy nNpu NOrpy>KeHUn cTanbHOM NIACTUHbI B AMd0ocaTHLIN SNEKTPONNT MEeLHEHNS He
HabnogaeTca Npouecc ueMeHTaunm meaun, XxapakTepHbln 4ns CynbgaTHOro anekTponuta
mMegHeHna? [osicHUTEe MexaHM3M 3TOro SBMEeHUS.

B ondocdaTtHbIn anekTponuT MeaHeHnsa BBoaaT MoH NOs™. Mpy aToM BbIXo MO TOKY Meau
C YyBENMYEHMEM MINOTHOCTU TOKa cHmxaeTca. OObscHUTE, 3a CYeT Kakmx MNOBOYHbIX
peakumnn aTo NpomcxoauT. A Kakon NoNoXMTENbHbIN 3ddeKT HabntogaeTca npu aTom?
Kakve ocrnoxxHeHnss MOryT BO3HUKHYTb Npu paboTte andgocaTtHon BaHHbI MEOHEHWS, B TOM
yucne B CBA3N C 0OCOBEHHOCTAMU aHOOHOro npouecca?

[nsa ranbBaHNYeCKOro MegHeHUs getanemn B CEpHOKUCIIOM 3NEKTPONUTe MCNosib3oBaH TOK
nepeMeHHON MONAPHOCTM C ASIMTENbHOCTLIO KaTOAHOro UMNyrnbca T =8 C U aHOOHOro



nepvoda t. =2 C; NNOTHOCTb TOKa KatoAHoro nepuoaa ik = 10 A/gmM?, NNOTHOCTb TOKa
aHogHoro nepvoaa ia = 5 A/am?, Bbixoa No akTU4eckoMy KaTogHOMY TOKYy AONs Meau
coctaBun 99%. KakoBa Heobxoammas NpPOAOMKMTENbHOCTb Mpouecca MeaHeHus npwm
TONWMHE MeaHOro NOKpbITUS 20 MKM?

KoHTponbHasa pab6oTta Ne 2
BUNET Ne 1

1. Hanucatb anekTpoXMMU4eckue peakuum, KOTopble MOTyT NpoTekaTb Ha 3NeKTpodax v B
obGbemMe aneKkTponuTa B NpoLecce CUHTE3a MMNOXopuTa HaTpusl.
Hatb o60ocHOBaHMe BbiGopa ONTMManbHbIX YCIOBUIA 3N1EKTPOonmM3a
Cdopmynupoatb TpeboBaHus K anekTpogaMm M obocHOBaTb MX BbIOOp ANS AAHHOro
npouecca
4. CdopmynmpoBatb TpeboBaHusi K cocTtaBy anektponuta. OO6bACHUTL Ha3Ha4yeHue

KOMMOHEHTOB (OCHOBHbIE, BydbepHble, aneKkTponpoBoasLLME U creLlmanbHble JoOaBKu.

wn

O MPOMEXYTOYHON aTTecTaumMm oby4varolmxcs No nporpaMMam BbiCLLEro o6pasoBaHus.
KoHTponbHo-u3MeputenbHble  MaTepuarnbl  MPOMEXYTOYHOM  aTTecTaummM  BKIOYarT
TeopeTnyeckne Bonpochl, NO3BOSISIOLLME OLIEHUTb YPOBEHb MOSyYEHHbIX 3HAHUI U NpaKTUYeckue
3aflaHns, NO3BONSIOLME OLEHUTb CTeneHb CHOPMMPOBAHHOCTM YMEHUA U HaBblkoB. [pu
OLIEHMBAHMMN UCMNONb3YHTCSA KONMYeCTBEHHAs! LKarna oueHoK. Kputepum oueHMBaHms npuBeaeHbl
BbILLE.

Mpu peanusaumMm OUCUMMNNHBLI C NPUMEHEHNEM OUCTaHUMOHHBIX O0bBpasoBaTesibHbIX
TEXHOMOMMA OuEHKa 3a 3ayeT/ak3aMeH MOXeT ObiTb BbICTaBfieHa MO pesyrnbTaTam
TeKyU_l,eVI atrecrtraummn o6y-|arou4eroc;| B CEMeECTpe.

Tekywas atTectaums NpoBOAUTCS B COOTBETCTBMM C [1ONOXEHNEM O TEKyLlen aTTectauum
oby4yarlmxca no nporpammMam BbICLIEro obpa3oBaHMs BOpOHEXCKOro rocygapCTBEHHOTO
yHMBepcuTeTa. Tekywaa artrecraumsa npoBoguTcs B oopmMax YCTHOro onpoca (ppoHTanbHas
Gecega) M NUCbMEHHBLIX PaboT (BbINOSIHEHME MPAKTUKO-OPUEHTUPOBAHHbLIX 3ajaHun U aBe
KOHTPOJSbHLIE PaboThI).

YpoBeHb
KpuTepum oueHnBaHNss KOMMNETEHLNIA cchopmmpoBaH LLikana oueHok
HOCTH
KOMMeTeHUun
MonHoe cooTBeTcTBME oOTBeTa oObOyvawowerocs BceM | [1o8bileHHbIU Omnu4Ho
nepeyYncrneHHbIM KputepusiM. NpoaeMOHCTPUPOBaHO 3HaHWe ypOo8eHb
pyHOAMEHTaNbHbIX OCHOB CTPOEHWUSI U CUMMETPUM MOIEKYI,
YMEHUE MCMonb30BaTb 3aKOHbl ~ KBAHTOBOW MEXaHUKU K
OMUCAHUI0 3NIEKTPOHHOIO CTPOEHUSI MOMEKYMSIPHBbIX CUCTEM
PasnNYHOM CrOXHOCTU, BNAgEHUE OCHOBHBLIMU HaBblKaMu
MHTepnpeTaumm BbIBOJOB KBAHTOBO-MEXaHNYEeCKOro
OMUCaHUsl CTPOEHUS XUMUYECKMX CUCTEM, pacKpbITUA
CBs3eM  MeXAy WX  9NIeKTPOHHbIM  CTPOEHWEM U
PU3NYeCKMMN CBOMCTBAMMU, PEAKLMOHHOW CNOCOOHOCTLIO.
OTBET HaA KOHTPOSIbHO-U3MEPUTENbHLIM  MaTepuan He Gasosbiti Xopouwio
COOTBETCTBYET OOHOMY M3 NEPEYUCIIEHHbIX MOKasaTenemn, HO ypOBEHb
obyyvatowmiics naet npaBuUsbHbIe OTBETHI Ha
OONOSNHNTENbHbIE BOMPOCHI
OTBET HaA KOHTPOSIbHO-U3MEPUTENbBHLIM ~ MaTepuan He lNopoeosnili Ydoesnemeopu-
COOTBETCTBYET [BYM W3 MEpeyvMCreHHbIX MNoKasaTenen, ypOBeHb mesibHO
obyyarLwmincs gaeT HenosHble OTBETbl HA AOMOSNTHUTENbHbIE
BOMPOCHI.
OTBET Ha KOHTPOSbHO-U3MEPUTENbHBLIM  MaTepuan He - Heydoenemeopu-
cooTBeTCTBYET nepeYvnCreHHbIM nokasartensm. mesibHO
Obyuvatowmiicsa OEeMOHCTpUpyet OTPbIBOYHbIE,




dparmeHTapHble 3HaHWUA Teopuu, OonyckaeT rpyGble oLNGKM
Npu TPaKTOBKE NPaKTUYecKnX 3aaad

20.2 NpomexyToyHana atrecTayus

MpomexyToyHas aTTecTaums No AUCUMUNIMHE OCYLLLECTBMNSETCSA C MOMOLLbIO CreayoLWmnx

OLUEHOYHbIX CpeacCTB:
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20.2.1 NepeyeHbL BONPOCOB K 3a4eTy:

Knaccudpmkaumsa  anekTpoxmmmyecknx  npou3BoacTB.  [lpeumywiectBa M HegocTaTku
3MNEKTPOXMMUYECKMX NPOMN3BOACTB.

OCHOBHbIE 3N1EMEHTbI 3NEKTPOXMMUYeckorn cuctemol. Katogbl. AHoapl. Anadparma.
"anbBaHocTernd. [anbBaHonnacTvka.

CTpyKkTypa ranbBaHM4eckmx ocagkoB. BnnsHue pasnnyHbix (oakTopoB Ha KA4E€CTBO MOKPLITUS.
PaccewnBatoLas cnocobHOCTb anekTponuTa.

lMogrotoBka NOBEPXHOCTU nepen nokpbiTveM. MexaHunyeckun cnocob. Xumudeckne w
3ANEKTPOXMMUYECKNE CNOCOOBLI MOArOTOBKM MNOBEPXHOCTM.

O6opynoBaHue ranbBaHN4YECKMX LieXoB. KOHTpOnb kadecTBa ranbBaHNYECKUX NOKPbITUN.
LinHkoBaHue. MNMpumeHeHne LMHKOBbIX MOKPbLITUN.

"anbBaHoMnacTuka. TexHonorMsa rarbBaHoMMacTM4YecKoro MeToaa.

. Bnivsxune pasnnyHbix dhakTopoB Ha NPOLECC OKCUAMPOBAHUSA METAaroB.

. MNanbBaHWyeckoe ocaxgeHune cnnasoB..

. XpomuposaHwe. MNopurctoe n 6ecnopnuctoe XxpoMoBOe NOKPbITUE. DNEKTPONUTBI XPOMUPOBaHMUS.

. MegHeHwne. OneKkTponuTbl MEAHEHMS.

. CpaBHuWTEmNbHAsA XxapakTepucTka MeToOA0B rMApPO3NEeKTpoMeTannypriu.

. OnekTponuTtnyeckoe paduHmposaHne megun. Coipbe. [oarotoska pyabl. ONeKTpOAHbIE MPOLECChI.

YCTPOWCTBO BaHH M 9MEKTPOAOB. DNEKTPOIKCTPaKUNS Meau.

OnekTponutuyeckoe paduHUpOBaHMe Hukens. TpyaHOCTU paduHUPOBaHWSA. JneKTpoaHble
npouecckl. TexHonormyeckas cxema npowecca.

TexHonornyeckas cxema nNpou3BoACTBa LMHKA. QnNeKTpoaHble npouecchl. BnnsHue npumecen.
MeToabl nopowkoBon meTannypruv. CBOWCTBA MeLHbIX MOPOLUKOB. TeXHOMorus nonyveHus
MeOHbIX NOPOLLKOB.

OcobeHHOCTH npoLecca 31eKTponusa pacnasneHHbIX cpeg.

TexHonornyeckas cxema npou3BOACTBa artoMUHNS.

MonyyeHne meTannmMyeckoro HaTpusa 13 pacnnasa eakoro HaTpa.

MonyyeHne meTannmMyeckoro HaTpua u3 pacnnasa XmnopucToro HaTpus.

MpounssoacTBO BOAoOpoda M Kucrnopoaa. AreKkTpodHble npouecchl. [pyHuMnuanbHas cxema
anekTponusepa.

lMpon3BoacTBO Nepekncy Bogopoaa. ANeKTpoaHble Npouecchl. TEXHONOMMS NoNy4YeHns.
MonyyeHune xnopa, Weno4u 1 Bogopoaa AvadparMeHHbIM MeTogoM. OMeKTPOAHbIE MPoLecChl.
Teopus npouecca anekTponusa.

TexHonornss MmomyyYeHust  xnopa, LWenoyu W Bogopoda AuadparMeHHbIM  MeTOOOM.
MpuHUMNUansHas cxema anekTponusepa.

MponssoAcTBO xfopa, Lenoyn M BOOOPOAa 3NEKTPOSIM3OM C XKMUAKAUM PTYTHbIM KaTOAOM.
OneKTpoaHbIE NpoLEeCcChl.

KoHCTpyKumnst annapaTtoB ANns 3NeKkTponusa xnopa, Wenoyn n Bogopoaa pTyTHbIM METOAOM.
MonyuyeHve xnopa, wWernoun u Bogopoda MeMOpaHHbIM MEeTOAOM. JOneKTPOAHble MPOLECChH.
Teopus npouecca anekTponusa.

TexHonornsi NonyyYeHns xnopa, LWeno4m n sogopoga membpaHHbeiM MeToaoMm. MNpuHuMnmnanbHas
cxema anekTponuaepa.

ONEeKTPOCHHTE3 HEOPraHNYECKNX coeamHeHui. MNMonyyenre rmnoxnoputa HaTpus.

OnNeKTPOCHHTE3 HEOPraHNYeCKNX coeamHeHui. MNMonyyenHre xnopartos.

ONeKTPOCHHTE3 HEOPraHNYECKNX coeamHeHnn. MNMonyyeHre NnepxnopaToB 1 XJIOPHOW KUCMOTbI.
OnNeKTPOCKHTE3 HEOPraHNYECKNX coeanHeHni. MNMonyyeHre nepmaHraHaTa Kanus.
OneKkTpoCcnHTE3 opraHnyeckux coeanHeHun. lNMonyveHne nogodgopma.

ONEKTPOCUHTE3 OpraHUYEecKMX COeAUHEHUN. JreKTPOXMMUYECKOE OKUCNeHue anudaTnyeckmnx
CMMPTOB B KAPBOHOBbLIE KNCNOTHI



OnuncaHune TexHonormm npoeeneHuna
HDOMG)KyTOLIHaﬂ arrecrauma npoeoanTtcA B COOTBETCTBUUN C MNonoxeHnem o

NMPOMEXYTOYHON aTTecTaumm obyvalolmxcss no nporpaMmMam  Bbiclero obpa3oBaHus.
KoHTponbHoO-u3MepuTenbHble  MaTepuarnbl  MPOMEXYTOYHOM  aTTecTaumu  BKOYalT
TeopeTnyeckne BonpocChl, NO3BONSIOLLME OLIEHUTb YPOBEHb MOMNYyYEHHbIX 3HAHWI U NPaKTUYeckue
3aflaHnsi, MO3BOMSIOLME OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHWA M HaBbikoB. [lpu
OLIEHMBAHMM UCMONb3YHTCS KONMYEeCTBEHHAs LKana oueHok. Kputepum oueHmBaHns npMeeneHbl
Bbiwe. [py peanusauuy AWUCLMNAWHBI C NPUMEHEHUEM AMCTaHUMOHHBLIX OOpasoBaTenbHbIX
TEXHOMMOrMIN OLEHKa 3a 3a4yeT/ak3aMeH MOXeT ObiTb BbICTaBrneHa Mo pesyrbTatam Tekylien
aTTecTauum obydatoLlerocsi B ceMecTpe.



